Proteomic and transcriptomic analyses of retinal pigment epithelial cells exposed to REF-1/TFPI-2.
The authors previously reported a growth-promoting factor, REF-1/TFPI-2, that is specific to retinal pigment epithelial (RPE) cells. The purpose of this study was to determine the genes and proteins of human RPE cells that are altered by exposure to TFPI-2. Human primary RPE cells were cultured with or without TFPI-2. Cell extracts and isolated RNA were subjected to proteomic and transcriptomic analyses, respectively. Proteins were separated by two-dimensional gel electrophoresis followed by gel staining and ion spray tandem mass spectrometry analyses. Transcriptomic analysis was performed using a DNA microarray to detect 27,868 gene expressions. Proteomic analysis revealed c-Myc binding proteins and ribosomal proteins L11 preferentially induced by TFPI-2 in human RPE cells. Transcriptomic analysis detected 10,773 of 33,096 probes in the TFPI-2 treated samples, whereas only 2186 probes were detected in the nontreated samples. Among the genes up-regulated by TFPI-2 at the protein level were c-myc, Mdm2, transcription factor E2F3, retinoblastoma binding protein, and the p21 gene, which is associated with the c-myc binding protein and ribosomal protein L11. The mechanisms by which TFPI-2 promotes the proliferation of RPE cells may be associated with augmented c-myc synthesis and the activation of E2F in the retinoblastoma protein (Rb)/E2F pathway at the G1 phase of the RPE cells. Activation of ribosomal protein L11 and the Mdm2 complex of the p53 pathway may be counterbalanced by the hyperproliferative conditions.